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Some Obfervations and Reafons given for the courfe of the Herrings, and the variation in 
their Mean Dillance from the Sun in different months of the year. 

[See Map B, Plate V.] 

January. In this month the herrings are fuppofed to be returning from too warm a cli- 
mate and the approaching fun, from which they retreat faft. 

February. The time of fpawning now drawing nigh, the herrings, in this month pafs 
through the gulph ftream, and fall on the coaft of America, in order to depofit their fpawn 
in frelh fhoal water. 

March. Now being the beginning of the time of fpawning, the largeft and ftrongcft fifh, 
which perhaps are the oTdeft, rufh up into the bays, inlets and frelh water ftreams. 

April. In this month the leffer, weaker, and perhaps younger fifh, rufh up even to the 
heads of fmall flreams, as far as it is polTible for them to get, and lay their fpawn. Thefe arc 
twice as numerous as the other. 

May. Having been detained by the fpawning feafon, they are overtaken by the fun, and 
nearer to it now than at any other time ; they therefore haflen out of the rivers in this month, 
and make great way towards the North fea. 

June, Now having by a rapid progrefs pufhed into a cold climate, on a chilly, icy coafl, 
and the fun beginning to draw towards the fouth, they whirl round eaftward. 

July. The coldnefs of this fea, and the fun's declination towards the fouth, now inclines 
them that way, in which they fall on the Orkneys, and the fcoole divides. 

August. The grand fcoole being divided, now fun'ound the whole ifland of Great -Bri- 
tain and Ireland, and are caught on every fide. 

September. Having been detained the laft month by their obflruAion amongfl the Iflands, 
and being harraffed by the fifhermen, their mean diflance is now the greatefl ; they coUedt 
into one body and haflen to the fouthward. 

October. Being now under great way, they lefTcn their mean diflance, and by the courfe 
which they fteer, which perhaps is inclined more weftward by the current of the trade wind, 
they pafs the Atlantic. 

November. Being now more in the trade, and having approached a warmer climate, 
their motion is fuppofed to incline more weflward. 

December. The fun now beginning to return, they are fuppofed to incline more north- 
ward, to the place where we began ; where they are fuppofed to meet their young fry. 
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Obfervations on a Solar and a Lunar Eclipfe^ communicated 
to the Society by M. M. De Grauchain, Major Ge^ 
neral of the French Squadron. 

( Tranflatedfrom the French.) 

GENTLEMEN, Newport, 5th December, 1780. 

TH E ftudy of aftronomy having often occupied my 
leifure during the peace, I could not retufe myfelf 
even in the midft of the preparations for war, an oppor- 

H h 2 tunity 
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tunity which prefented of making two important obfcrva- 
tions, which I have the honour of fending you. 

Eclipfes form the bafis of chronology ; this may one 
day ferve to fix the epocha of the independence of Ame- 
rica, one of the moft interefting in the hiftory of man- 
kind. This is a motive to dedicate thefe obfervations to 
you ; and I pay this refpedt with the greateft pleafure to 
an illuftrious fociety, whofe members know how at the 
fame time to enlighten their country by their knowledge 
in mathematics and philofophy, and to ferve them fuccefs- 
fully ia their councils and armies. 

I am, &c. 

De GRAUCHAIN, Major General 
of the French Squadron. 



MESSIEURS, 

L* ETUDE de raftrononiie ayant fouvent occupy mon loifir pendant la paix, je n*ai pu 
me refufer, mdme au milieu de Tappareil de la guerre, a Toccafion qui fut prefentce dc 
fiiire deux obfervations importnntes et j'ai I'honncur de vous les adrelTer. Les eclipfes forment 
la bafe de la chronologic, ct celles cy pourront un jour fervir a fixir I'epoque de I'independance 
de rAmerique Tunc des plus in terreff 'antes de 1 hifloire du genre humain. C'eft un motif 
pour vous en dedier les obfervations, mefi'ieurs, ct jc rends cet hommage avec le plus grand 
plaifir a une focietc illuflrc dont les membres fcavant en m^me temps edaires leur patrie par 
leur connoifanccs dans les mathematiques et dans la phifiquc, et la fervir utilement dans les 
confeils et dans les armces. 

Je fuis avec refpeA, Mefficurs, 

Votre tres humble et tres obeilTant fervitcur, 

DE GRAUCHAIN, Major general de I'efcadre Francoifc. 

A Newport Ic 5 Novembrc, 1780. 
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An Obfervation of an Eclipfe of the Sun on the 27th of 
Odtober, 1780, at Newport in the State of Rhode-Iflandr 
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The limb ditto at the vertical, - - - 
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The lower limb of the fun at the horizontal, 
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The preceding limb at the vertical. 
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* When the fun was perceived to be indented, it was about i' 2C3" after the eclipfe began, 
therefore the true time of beginning was at loh. 58' 52". 

f Uncertain. 

\ The fuperior limb is called the inferior, &c. as the glafs of the quadrant inverted the 
objeds. 

The latitude of the place of obfervation on Goat- 
Uland, 41^30' 20" N. 
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An Obfervation of the Eclipfe of the Moon on the nth 
of Nov. 1780, at Newport in the State of Rhode-Ifland. 
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The rate of the Clock, 
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Remarks upon the Obfervation of the Eclipfe of the Sun. 

THE clock by which the time was obferved, is a pen- 
dulum one with a verge of compenfation, made by Mr. 
Parthond, a celebrated clock maker at Paris. It v^ as re- 
gulated many days before and after the obfervation by 
correfponding altitudes taken with a quadrant of Ramfden, 
having a radius of one Englifh foot; it is a very good one 
and well graduated. 

The fame quadrant ferved to obferve the time when 
the horns and limbs of the moon and fun arrived at the 

hori- 

EclairciiTements fur Tobfervation de Teclipfe de Soleil. 

LA pendule dont on s'eft fervi pour cbtenir I'heure eft une pendule a verge de compenfati- 
on faite par M. Barthond celebre horlo^er de Paris, elle a ete reglee pliifieurs jours avant et 
apres I'obfervation par des hauteurs correfpondantes prifes avec un quart de circle de Ramfdcn 
d'un pied ahglois de rayon tres bon, et tres bien divife. 

Le meme quart de cercle a fervi pour les obfervationsdes pafiages des cornes et des bords du 
foleil et de la lune au fil horifontal, et au hi vertical de la lunette qui y eft adaptee. 

L^obfcrvateur qui en cmbarquant des int>ruments d'aftroRomie n'avoit eu pour objet que de 
regler des montres marines, n'etoit pas auiii bien pourvu de lunettes que de pendules et de quart 

de 
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horizontal and vertical threads of the glafs which is fitted 
to the quadrant. 

The obferver who provided and fhipped the inftruments, 
had no other obje£t in view but to rectify the clock be- 
longing to the fhip, which was the caufe that he was not 
fo well provided with telefcopes as with clocks and qua- 
drants, he was therefore obliged to make ufe of a fimple 
achromatic fea-glafs of four feet focus, to obferve the be- 
ginning and end of the eclipfe. 

Yet he believes he can anfwer for the end of the eclipfe 
within about four or five feconds. The inftant of time 
which it began is much more uncertain. The fun was 
already indented when it was firft perceived, but in order 
that he might eftimate grofsly the true time of its begin- 
ning, he has eftimated pretty nearly the diftance of the 
horns, the moment when the fun's limb was firft perceiv- 
ed to be indented. By comparing the time elapfed after 
the end of the eclipfe to the inftant when the diftance of 
the horns of the moon were fenfibly the fame, hence he 
judged that it fhould have been about i^ 20'' from the true 
time in which the eclipfe began until the obferved time.. 

At 

de ccrclc, et il a ete oBlige de fc fervir pour les obfervatlons du commencement et de la fii dc 
I-edipfe d'une fimpk lunette achromatic de mcr de quatre pieds de foyer. 

Cependant on croit pouvoir repondre de la fin de reclipfe a quatre ou cinq fecondes pre8 ; 
Vinftant du. commencement eft beaucoup plus inccrtain ; le fokil etoit deja confiderablement 
cntame, lors qu'on s'en eft appercu : pour conclure au moins grofliercment I'inftant vrai du 
commencement de Teclipfe, on a eftime a pcu pres quelle etoit la diftance des comes au mo- 
ment ou on s'eft appercu que Ic difque du foleil etoit entame, et vers la fin de Teclipfe on a 
examine combien il s'eft ecoulc dc terns depuis I'inftant ou la diftance des comes a ete fenfiblc- 
ment la mcme jufqu*a la fin de Teclipfe. C'eft de cettc maniere que Ton a juge qu'il devoit 
**etre ecoule environ i'2c/'- depuis I'inftant vrai du commencement de TeclipS, jufqua celui 
ou on s'eft appercu, quelle etoit commencee. 

On a dabord cru inutile dc chercher a obferver la grandeur de l*eclipfe avcc le quart de cer- 
cle, a caufe de la lenteur du movement des deux aftres dans le fens vertical, cependant a la re- 
flexion on a penfe que les paffages des cornes et des bords du foleil et de la lune au fil vertical 
feulenient funiroient pour aonner les differences de hauteur et d'azimuth des centres des deux 
aftres, et par confcquent leur difference de latitude et de longitude. On les a done obfervcs 
vers la fin de Teclipfe, et en m^me terns on a obferve les pallages au fil horifontal, mais fans 
cfperer quils puflent ctre d*un grand fecours pour calculer la diftance des centres. 

Dans la premiere obfervation le paffuge de la cornc fuperieure au fil vertical eft un pcu dou- 
tcux. On penfe done quMl eft a propos o'employer de preference dans le calcul de cette obfer- 
vation les paffages du bord de la lune, ct de la come infericure au meme fil vertical. De cette 
maniere on connoitra immediatement les lignes N B et C O dont la premiere combinee avcc 
les deux diametrcs L N et ST donnera L E ; difference d'azimuth des centres des deux aftres. 
On obticndra auili facilement la difference apparcnte de hauteur S £ des memes centres en cal- 

culant 
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At firft it was thought ufelefs to endeavour to obferve 
the magnitude of the eclipfe with the quadrant, becaufe of 
the flow movement of the two planets vertically, yet upon 
refledion he thought that the paflage of the horns and 
limb of the fun and moon to the vertical thread only, 
would be fufficient to give the differencies of the altitude 
and azimuth of the centers of the fun and moon, and of 
courfe their difference of latitude and longitude. He 
then obferved them towards the end of the eclipfe, and at 
the fame time obferved the time of their arrival at the ho- 
rizontal thread, but without any expedation of their be- 
ing of great fervice to calculate the diflance of the cen- 
ters from. 

In the firft obfervation the paffage of the upper horn to 
the vertical thread, is a little doubtful ; at the time it was 
thought proper to give the preference to the paffages of 
the limb and lower horn of the moon to the fam.e vertical 
thread, in making the calculations from this ob- 
r^ure"i8 f^^vation ; by this means we may find the lines 
NB and CO, the firft of which combined with the 
two diameters LN and ST will give LE, the difference 
of azimuths and of the centers of the two planets; the 
apparent difference of the altitude from the fame centers 
may be eafily obtained, by calculating SF and CM, fides 
of the right-angled triangles CSF and CLM, in which 
are known the other two fides. 

In 

culant S F et C M cotes des triangles redangles C S F et CLM dans les quels on connoit 
deja les deux autres cotes. 

Dans la feconde obfervation on a obmis par diftracftion, Tinftant du paflage du bord de la 
lune au fil vertical, on fe fervira done pour la calcitler des paflages des cornes au meme fil les 
quels donneront immediatement C A et C O d*ou fouftrayant S T, on aura CD et C F con- 
noiflant ces deux lignes et le demi-diametre du foleil on calculera les angles C S D, CSF 
fouftrayant leur fomme de i8o°, on aura Tangle C S L partageant cet angle par la moitie on 
aura Tangle C S L du triangle CL S, on connoitra done aifement SI. cote de cetriangle et du 
triangle S L E calculant ermn ce dernier triangle S I. E dans le quel on connoit deux angles 
et un cote on obtiendra L E ; difference d'azumuth et S E ; difference apparente de hauteur des 
centres des deux aflres. 

La derniere obfervation etant plus complette on pourra !a calculer indifferement de Tune cu 
I'autre maniere. On pourra meme faire ufage du paflage au fil horifontal pour conclure la dif- 
ference de hauteur attendu que le movement des deux aflres dans le fefiS vertical commencoit a 
devenir moins lent lorfque cette obfervation a cte fiiite. 

Si 
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In the fecond obfervation was omitted, by inattention^ 
the inftant of the arrival of the limb of the moon to the ver- 
tical thread, which however may be calculated by the arri- 
val of the horns to the fame thread, by which CA and C O 
are obtained : By fubtradling S T from thefe, the remain- 
der will be CD and CF, having thefe two lines and the 
femi-diameter of the fun, the angles C S D, CSF, may be 
had, and fubtrading their fum from 180° the remain- 
der will be the angle CSC, the half of which is the angle 
C S L ; from the triangle C S L you may readily obtain 
SL, a fide of this triangle, and of the triangle SLE ; from 
thefe at length this laft triangle SLE may be calculated, 
in which are had two angles and one fide, from which 
may be obtained LE the difference of azimuth, and SE 
the apparent difference of altitude of the centers of the 
fun and moon. 

My lafl obfervation being more complete, might be 
calculated either from the one or the other method, and 
the pafTage to the horizontal thread might even be ufed 
to determine the difference of the altitude of the centers, as 
the motion of thefe planets with refpeft to the vertical, 
began to be quicker when this obfervation was made. 

If we are defirous to afcertain the time of the paffage 
of the upper horn of the moon to the vertical thread in the 
firfl obfervation, or to know in the fecond obfervation the 
time of the paffage of the limb of the moon by the fame 
thread, they may eafily be calculated by the help of the 
quantities already found. Perhaps it might be ufeful to 
make this calculation, to determine the variation which ought 
to have place in the pofition of the two points obferved, 

I i relatively 

Si Ton vouloit dans la premiere obfervation veriffier I'inftant <Iu pafiagc dc la come fupe- 
rieure au fil vertical, ou connoitre dans la feconde obfervation I'inllant du paira_Q;e du bord 
dc la lune au m^e fil on pourroit aifement les calculer avec le focours des quantites deja 
connues. II fera peutetre meme utile de fuire ce calcul pour fe mettre en etat de determiner 
la variation qui a du avoir lieu dans la pofition des deux points obferver relativement I'un a 
I'autre, j)endant I'efpace de tems ecoule entre ieurs p^ifages au meme fil 

Obfervation 
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relatively to each other during the time elapfed between 
their paffage to the fame thread- 

Obfervation de redipfe de Lunc 

ON a fait ufage. dans cettf obfervation de la meme quart de ccrcle, et de la meme lunette 
qui avoient fervi pour I'obfervation de Teclipfe de foleil. La marche dc la pcndule etoit ce- 
pendant un peu diiFerente parce qu'on y avoit touche. 
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An Account of the Tranjtt of Venus over the Sun^ June 3^, 
1769, as obferved at Neivbury^ in Majfachufetts ; by the 
Rev. Samuel Williams, A. M. 

THE tranfit of Venus over the fun, being one of the 
moft uncommon and ufeful phenomena in aftrono- 
my, I determined to make as careful an obfervation of it 
as I could. Early in May I received an invitation from 
Triflram Dalton^ Efq. a gentleman of Newbury-Port, to 
obferve it with him. He had a feat at Newbury, in a 
high elevated fituation, very convenient for this purpofe, 
at which we agreed to make the obfervation. The wea- 
ther for feveral days had been dull and rainy, but clear- 
ing up on Tuefday evening I went early on Wednefday 
to put every thing in readinefs. The regulation of our 
clock being an article of great importance, I was very 
careful to have it thoroughly examined, and well fitted 
lip. To adjuft it to apparent time we took correfponding 
altitudes of the fun, both before and on the day of the 
tranfit. In thefe obfervations, it was eafy to arrive to a 
pretty great exa£tnefs ; and as they were very numerous, 
the going of the clock was well afcertained by them, and 
found to be fleady and regular. The telefcope we had 
prepared was a reflector made by NairnC', magnifying 
about ^$ times; a good inftrument, but not fitted wath a 

micrometer, 
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